Summary. An Introduction.
Summary. An inductive period of 6-8 h within the follicle after gonadotrophin treatment is a prerequisite for complete maturation of oocytes in sheep. Steroid function during the inductive phase is characterized by (i) elevated levels of oestrogen (in vifro : 21.0 nmol/ml follicular fluid ; in vivo : 3.1 nmol/ml), (ii) intermediate levels of androgen (7.0 and 3.5 nmol/ml in vitro and in vivo respectively) and (iii) relatively low levels of progesterone (0.4 and 0.8 nmol/ml in vitro and in vivo respectively).
Steroid support is not required for the breakdown of the germinal vesicle and the formation of the first metaphase plate ; a possible involvement of steroids in the later stages of meiotic maturation is suggested.
Substantial levels of steroid, especially oestrogen, are essential for cytoplasmic maturation. Inadequate steroid support during maturation results in anomalies in fertilization, delayed cleavage and an almost total failure to undergo differentiation and blastocyst formation.
Introduction.
The involvement of steroids in the maturation of mammalian oocytes is the subject of much debate. On the one hand, it has been postulated that steroids are not involved in meiotic maturation since LH initiates meiosis in follicles even after the total suppression of follicular steroidogenesis (Lindner et al., 1974 ; Lieberman et al., 1976) . By contrast, other investigators report that steroids stimulate the rate of meiosis (Robertson and Baker, 1969 ; Bae and Foote, 1975) , and reduce the incidence of chromosomal abnormality at telophase I and metaphase II (McGaughey, 1977) . In addition, steroids have been implicated, together with gonadotrophins, in the induction of cytoplasmic maturation in human, rabbit and sheep oocytes (see Thibault, 1977 ; Moor and Warnes, 1977 ). These observations accord well with the finding that progesterone and its 17 «-20 p metabolite are important regulators of oocyte maturation in amphibia and fishes (Schuetz, 1974 ; Smith, 1975 ; Jalabert, 1976 (1977) .
To determine the content and pattern of steroids secreted during the inductive phase, follicles were exposed in vitro to 5 t L gjml NIH-LH-S18 and the medium changed each hour thereafter. Groups of 7 follicles were removed from culture after each change of medium and opened to obtain samples of follicular fluid for steroid analysis. (Moor and Warnes, 1977) . In the present study oocytes were removed from follicles after 24 h in vitro and transferred directly to the oviducts of inseminated sheep in cestrus. Oocytes were recovered 24 h after transfer for fertilization studies and after 7 days for studies on embryonic development and differentiation.
Steroids were extracted from the follicular fluid and culture medium with redistilled diethyl ether. The concentration of unconjugated oestrogen, testosterone and progesterone in the ether extracts was measured by radioimmunoassay using the same antisera and methodology as that described previously (Moor, 1977). The limit of sensitivity and the between-assay coefficient of variation for the assays was, for oestrogen 10 pg/ml and 7 p. 100, testosterone 15 pg/ml and 8 p. 100 and progesterone 30 pg/ml and 12 p. 100.
Results.
Steroid production after LH. Changes in the concentration and rate of secretion of oestrogen, testosterone and progesterone during the first 6 h after LH stimulation in vitro is shown in figure 1 . The principal features of steroidogenesis in culture were (i) the steady increase in the intrafollicular concentration of oestrogen and androgen throughout the b h after LH, and (ii) the rapid rise over the first 2 h and the subsequent decline in the secretion of those steroids into the culture medium. Corresponding measurements of steroid content in preovulatory follicles in vivo showed that total intrafollicular steroid concentrations reached maximal levels of 7.5 nmol/ml follicular fluid within 60-90 min of LH administration. At that time oestrogen accounted for 40 p. 100, testosterone 27 p. 100, androstenedione 22 p. 100 and progesterone 11 p. 100 of the total steroid (see fig. 1 (Schuetz, 1974 ; Smith, 1975 ; Jalabert, 1976 (Soupart, 1973 ; Thibault, Gerard and Menezo, 1975 
